Treadmill exercise ameliorates motor disturbance through inhibition of apoptosis in the cerebellum of valproic acid-induced autistic rat pups.
Autism is a neurological disorder that occurs during childhood and is characterized by impairments in social interaction and communication, as well as restricted and repetitive behaviors. Abnormalities of the cerebellum in autism include Purkinje cell loss and motor disturbance. In the present study, we evaluated the effect of treadmill exercise on motor coordination and balance in correlation with reelin expression and the rate of apoptosis in the cerebellum of autistic rat pups. For the induction of the autism-like animal models, 400 mg/kg valproic acid was subcutaneously injected into rat pups on postnatal day 14. Rat pups in the exercise groups were forced to run on a treadmill for 30 min, once a day, five times a week for 4 weeks, starting on postnatal day 28. Motor coordination and balance, as measured using the rotarod test and vertical pole test, were affected by the induction of autism. By contrast, treadmill exercise ameliorated motor dysfunction in the autistic rat pups. The expression levels of reelin, GAD67 and cyclin D1 in the cerebellum of the autistic rat pups were decreased, while the expression levels of these molecules were increased in autistic rat pups who engaged in treadmill exercise. In the cerebellum of the autistic rat pups, Bcl-2 expression was decreased and Bax expression was increased. By contrast, treadmill exercise enhanced Bcl-2 expression and suppressed Bax expression. The therapeutic effect of treadmill exercise on motor deficits may be due to the reelin-mediated anti-apoptotic effect on cerebellar Purkinje neurons.